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•  LETKF-RIP outperforms SODA in the metric measuring RMS error 
between observations and forecast (O-F), and observations and 
analysis (O-A).  

•  LETKF-IAU performs on par with SODA after sufficient spin-up even 
though it is limited to using observations only once. 

•  LETKF performance is best in the Equatorial regions where there is 
more dynamic instability, more consistent observational coverage, and 
lowest model bias 

•  LETKF performs best in the vertical level with greatest variability (e.g. 
the thermocline depth) 

•  GFDL’s Modular Ocean Model (MOM2)  
•  Experiment spanning Jan 1997 to Jan 2004 
•  Monthly surface wind stress and sea surface temperature (SST) 

data used from the NCEP reanalysis. Climatology used for sea 
surface salinity.  

•  There is presence of hemispheric bias, strongest near the surface, 
as illustrated below. 
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Salinity
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Observation Coverage Data includes: 
•  Mechanical bathythermographs (MBTs) 
•  expendable bathythermographs (XBTs) 
•  conductivity-temperature-depth devices (CTDs) 
•  measurements from thermistors, reversing thermometers and salinity 

from CTD and station 
•  Argo data is also used starting at its inception in 1999.  
•  Additional data includes moored thermistor chains, stations, and ship 

intake temperatures.  
For the purpose of this study, only in situ profile data was used.  
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•  Testing a new oceanic LETKF data assimilation system 
for potential operational implementation at NCEP 

•  SODA (an Optimal Interpolation variant) is the control 
•  Two versions of LETKF have been implemented: 

•  LETKF-IAU, using the incremental updates of 
Bloom, as used by SODA 

•  LETKF-RIP, using the Running-in-Place procedure 
of Kalnay and Yang 


